All reactions were performed under an argon atmosphere with dry solvents under anhydrous conditions, unless otherwise noted. Liquid reagents and solvents were transferred via syringe using standard Schlenk techniques. Dry tetrahydrofuran (THF) and diethyl ether (Et 2 O) were distilled over sodium-potassium alloy. Dichloromethane, toluene, dimethylformamide (DMF), acetonitrile, and benzene were distilled over 
A mixture of adipic acid (20 g, 136 mmol), allyl alcohol (55.6 ml, 820 mmol), and concentrated H 2 SO 4 (1.8 ml, 34 mmol) was heated in 65 C for 12h. Then the mixture was added saturated NaHCO 3 (60 mL), extracted with ether (60 mL × 3), washed with brine (20 mL × 2), dried over Na 2 SO 4 , and concentrated. The crude product was purified with flash column chromatography (petroleum ether/ethyl acetate 20:1) to provide 27 g of diallyl adipate a (90%) as yellow oil. 
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To a stirred suspension of NaH (5.3 g of 60% mineral oil dispersion, 132 mmol) in dry toluene (100 mL) was added allyl alcohol (2.85 mL, 41 mmol) at room temperature under argon atmosphere. To the mixture was added dropwise diallyl adipate a (27 g, 119 mmol) over 1h, and the resulting mixture was heated at 90 ºC for 3h. The mixture was cooled to room temperature, and then quenched with saturated NH 4 Cl (70 mL), extracted with ether (60 mL × 3), washed with brine 20 mL × 2 , dried over Na 2 SO 4 , and concentrated. The crude product was purified with flash column chromatography (petroleum ether/ethyl acetate 8:1) to provide 14 g of cyclopentanone b (70%) as yellow oil. 212.0, 169.0, 131.7, 118.4, 65.8, 54.7, 38.0, 27.4, 19 214.8, 170.8, 131.7, 118.4, 65.7, 60.9, 38.1, 32.2, 26.8, 19.6, 9 To a solution of tert-butyl N-allylcarbamate (141 mg, 0.898 mmol) in THF (4.3 mL)
was added a solution of 9-BBN (2.4 mL, 0.5 N, 12 mmol) at rt. After stirring for 4 h at the same temperature, the resulting reaction was treated with degassed water (250 L) and transferred via cannula to a mixture of vinyl triflate 12 (170 mg, 0.6 mmol), Pd(dppf)Cl 2 (49 mg, 0.06 mmol), AsPh 3 (18 mg, 0.06 mmol) and Cs 2 CO 3 (3.71 mg, 1.14 mmol) in degassed DMF (3 mL). The mixture was stirred at 50 ºC and began to turn dark brown. After 3.5 h, reaction solution was cooled to rt, poured into a saturated NH 4 Cl (4 mL), and extracted with ether (10 mL × 3). The combined organic phases were washed with brine (5 mL × 3), dried over Na 2 SO 4 , concentrated. The crude product was purified with flash column chromatography 146.8, 136.3, 124.1, 116.6, 79.3, 53.9, 43.8, 40.9, 32.4, 31.4, 31.0, 28.6, 28.4, 23.8, 8.9 To a stirred solution of diene 13 (150 mg, 0.5 mmol) was added 9-BBN (2.1 mL, 0.5 N, 1.05 mmol purchased from Acros) at rt. The reaction was placed in a 40 ºC oil bath and stirred for 12 h. After cooling to rt, to the solution was added 3 N NaOH (9.0 mL) and H 2 O 2 (30%, 9.0 mL) dropwsie and the reaction was continue to stir for 3 h. The reaction was treated with saturated NH 4 Cl (4 mL), extracted with ether (10 mL × 3), washed with brine (5 mL × 2), dried over Na 2 SO 4 , and concentrated. The crude product was purified with flash column chromatography 9, 146.3, 124.0, 79.0, 53.4, 40.7, 39.9, 32.3, 31.5, 30.6, 28.9, 28.4, 28.2, 23.5, 8.6, 8.4 180.1, 158.3, 81.2, 56.5, 56.2, 55.5, 51.2, 47.8, 35.9, 33.7, 32.7, 29.8, 25.3, 23.5, 9. Methyl ester 9b (28 mg, 0.0789 mmol) was dissolved in TFA (1.5mL) and then was placed in a 90 ºC oil bath. The resulting deep orange reaction was stirred at 90 ºC for 12 h. After the mixture was cooled to rt, The residue was added with 6 N NaOH to pH>7 and diluted with CHCl 3 (3 mL), washed with brine, dried, and concentrated.
The crude product was purified with flash column chromatography (CHCl 3 /MeOH 100:1) to provide 9.8 mg of tricyclic ketone 8 (61%) as dark yellow oil. IR (KBr) 190.4, 175.3, 107.8, 54.1, 47.3, 35.2, 33.8, 32.7, 28.8, 25.4, 24.2, 18.8, 8 76.8, 54.2, 53.6, 48.6, 39.0, 35.7, 34.7, 32.9, 21.8, 19.8, 17.6, 7.7 
